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(54) POWER UNIT FOR ON-VEHICLE COMPUTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a peripheral 
device for personal computer, such as the PC card, etc., 
normally usable for an on-vehicle computer. 
SOLUTION: In a power unit which generates a constant 
DC voltage by means of a switching regulator 40 and 
supplies the voltage to an on-vehicle computer, a 
comparator 54 discriminates whether or not the power 
supply to the regulator 40 is discontinued (turned off) 
from the input voltage VACC to the regulator 40. When 
the comparator 54 discriminates the turning-off of the 
power supply, the power supply voltage Vcc to the on- 
vehicle computer is quickly lowered and, at the same 
time, the operation of the regulator 40 is stopped for a 
prescribed period of time by outputting a high-level 

signal from an AND circuit 60 during a fixed period of time (T2-T1) after a fixed period of time 
(T1) required for data backup has elapsed from the discrimination of the turning-off of the 
power supply by operating timers 56 and 58. Consequently, a PC card becomes usable for 
the on-vehicle computer, because the fluctuating characteristic of the power supply voltage 
when the power unit is turned off can be matched to the power supply standard of the PC 
card. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power unit which supplies a constant voltage to a 

mounted computer in response to current supply from a mounted power source. 

[0002] 

[Description of the Prior Art] Cars carrying the computer for information processing, such as navigation 
equipment which displays a road map and a transit proposed route on an indicating equipment, and 
performs transit guidance to. car crew conventionally, are known. 

[0003] And by computer (mounted computer) carried in a car in this way in recent years, to enable it to 
use the peripheral device for expansion (henceforth the peripheral device for personal computers) 
currently used with the general-purpose personal computer is demanded, for example like the PC card of 
PCMCIA (Personal Computer Memory Card IntemationalAssociation) specification conformity. 
[0004] However, in the conventional mounted computer, the change property of supply voltage did not 
suit the power-source specification of the peripheral device for personal computers, but there was a 
problem that the peripheral device for personal computers could not be used, by mounted computer. For 
example, as shown in drawing 4 , once a PC card suspends actuation by PCMCIA specification with 
fall -time tpf until supply voltage Vcc changes from 90% of electrical-potential-difference value V90 of 
rating to 10% of electrical-potential-difference value VIO of rating at the time of power-source cutoff, 
and the fall of supply voltage Vcc The rise time tpf until supply voltage Vcc changes from 10% of 
electrical-potential-difference value VIO of rating to 90% of electrical-potential-difference value V90 of 
rating after the time amount (supply voltage Vcc is VofF off time amount which becomes below) toff 
until supply voltage Vcc rises and a PC card resumes actuation, and powering on Respectively, it is 
specified that it becomes predetermined time. Therefore, it is necessary to constitute Ihe power unit 
which performs current supply to the PC card of PCMCIA specification conformity so that this power- 
source specification may be satisfied. 

[0005] However, since the power unit of a mounted computer is sharply changed according to the 
operating state of the equipment of others [ output voltage / of a mounted power source (generally dc- 
battery) ], such as an engine and an air-conditioner, and it is easy to produce the hits of a mounted power 
source etc., he is trying for the supply voltage inside a mounted computer not to change suddenly by 
using the thing of a big capacity for the capacitor for supply voltage stabilization. 
[0006] Consequently, by mounted computer, when the fall time of the supply voltage after power-source 
cutoff became long and used a peripheral device for personal computers like a PC card, that power- 
source specification could not be satisfied, but there was a problem that the peripheral device for 
personal computers could not be operated normally. 

[0007] This invention is made in view of such a problem, and aims at enabling it to use normally a 

peripheral device for personal computers like a PC card in a mounted computer. 

[0008] 

[Means for Solving the Problem] Like the conventional power unit, the power unit of the mounted 
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computer according to claim 1 made in order to attain this purpose generates a direct-current constant 
voltage in response to current supply from a mounted power source, and is equipped with the constant- 
voltage-power-supply circuit which supplies this direct-current constant voltage to a mounted computer. 
[0009] And if a power-source cutoff detection means detects cutoff of the current supply from a 
mounted power source to a constant-voltage-power-supply circuit and cutoff of current supply is 
detected by this power-source cutoff detection means, a sag property control means will make the charge 
accumulated in the constant-voltage supply path from a constant voltage power supply to a mounted 
computer discharge, and will reduce the supply voltage to a mounted computer with a predetermined 
inclination. 

[0010] Moreover, if a power-source cutoff detection means detects cutoff of the current supply from a 
mounted power source to a constant-voltage-power-supply circuit, actuation of a constant-voltage- 
power-supply circuit will be stopped until the time amount to which a mounted computer suspends [ a 
constant-voltage supply prohibition means ] actuation with the fall of supply voltage after that reaches 
predetermined time. 

[001 1] Therefore, according to the power unit of this invention, the current supply from a mounted 
power source to a constant-voltage-power-supply circuit is intercepted. The fall time at the time of the 
supply voltage from a constant-voltage-power-supply circuit to a mounted computer falling It is 
controllable by the sag property control means, and moreover, even if it is the case that the interrupting 
time of current supply is short (for example, when the hits of a power source arise), actuation of a 
mounted computer can be stopped beyond fixed time amount with a constant-voltage supply prohibition 
means. 

[0012] For this reason, even if it is the case where a peripheral device for personal computers like the 
above-mentioned PC card is formed in a mounted computer according to the power unit of this 
invention the property change of supply voltage to a mounted computer from a constant-voltage-power- 
supply circuit ~ in detail The fall time at the time of power-source cutoff (in the case of a PC card fall 
time tpf of point **), and the stop time of the mounted computer after power-source cutoff of operation 
(in the case of a PC card) It becomes possible to make the power-source specification of the peripheral 
device for personal computers of having formed the above-mentioned off time amount toff in the 
mounted computer suit, and it becomes possible in a mounted computer to use the peripheral device for 
personal computers satisfactory, 

[0013] Therefore, according to this invention, it can expand, without easy moreover causing a steep cost 
rise for the function of a mounted computer by using the peripheral device for personal computers. Here, 
a sag property control means is for fitting the fall time to which the current supply from a mounted 
power source to a constant-voltage-power-supply circuit is intercepted, and the supply voltage from a 
constant-voltage-power-supply circuit to a mounted computer falls to the power-source specification by 
the side of a mounted computer. And if for that cutoff of current supply is detected by the power-source 
cutoff detection means in a sag property control means, you may constitute so that the supply voltage to 
a mounted computer may be reduced promptly. 

[0014] However, if a sag property control means is constituted in this way, a mounted computer may be 
unable to suspend actuation promptly with the fall of supply voltage, and the data which were being 
used till then may be unable to be backed up. then, the time check which will clock the backup time 
amount taken according to claim 2 for a mounted computer to back up data after that like as a sag 
property control means if cutoff of current supply is detected by the power-source cutoff detection 
means ~ a means — preparing ~ this time check ~ after backup time amount is clocked with a means, it 
is desirable to constitute so that the supply voltage to a mounted computer may be reduced. 
[0015] That is, if supply voltage falls, by the time the actuation will usually suspend a mounted 
computer From the thing to write in Backup RAM etc. (that is, it backs up) and which is constituted like, 
the data which were being used till then After cutoff of current supply is detected by the power-source 
cutoff detection means and the supply voltage from a constant-voltage-power-supply circuit to a 
mounted computer begins to fall, the period which backup of data takes by the mounted computer side 
forbids the control to which supply voltage is reduced. And if a sag property control means is 
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constituted in this way, data backup before a halt of a mounted computer of operation can be performed 
certainly, and the function of a mounted computer will not be reduced. 

[0016] Moreover, that what is necessary is just to be able to detect cutoff of the current supply from a 
mounted power source to a constant-voltage-power-supply circuit, when the output voltage from a 
constant-voltage-power-supply circuit turns into below a predetermined electrical potential difference, a 
power-source cutoff detection means may be constituted so that cutoff of current supply may be 
detected. If a power-source cutoff detection means is constituted in this way, it will become impossible 
however, to detect promptly a halt (if it to put in another way fall of the supply voltage to a mounted 
computer) of the constant-voltage-power-supply circuit accompanying cutoff of the current supply from 
a mounted power source to a constant-voltage-power-supply circuit of operation. 
[0017] Therefore, as a power-source cutoff detection means, when it becomes below the judgment 
electrical potential difference according to claim 3 to which the input voltage from a mounted power 
source to a constant-voltage-power-supply circuit was beforehand set like, it is desirable to constitute so 
that cutoff of current supply may be detected. That is, if a power-source cutoff detection means is 
constituted in this way, it will enable it for a constant-voltage-power-supply circuit to be able to detect 
cutoff of current supply, to operate a sag property control means promptly, and to control more the fall 
property (fall time) of the supply voltage to a mounted computer to fitness, just before suspending 
actuation with cutoff of the current supply from a mounted power source. 

[0018] Moreover, if the sag property of the supply voltage to a mounted computer and the stop time of a 
constant-voltage supply circuit of operation constitute a sag property control means and a constant- 
voltage supply prohibition means like, respectively so that the power-source specification of the PC card 
of PCMCIA specification conformity may be suited, since various functions, such as memory according 
to claim 4 put in practical use as a PC card, a modem, and a hard disk, can be added now very easily [ a 
mounted computer ] and the function of a mounted computer can be expanded especially more easily, it 
is desirable. 
[0019] 

[Embodiment of the Invention] Below, the example of this invention is explained with a drawing. 
Drawing 2 is a block diagram showing the configuration of the whole navigation equipment for 
automobiles of an example with which this invention was applied first. 

[0020] As shown in drawing 2 , the navigation equipment of this example is equipped with the display 6 
for [, such as CD-ROM changer 4 which reads map data and facility information alternatively, a road 
map, a transit proposed route, and facility information, ] displaying the image for transit guidance from 
two or more CD-ROMs GPS receiver 2 which detects the current position, a travel speed, etc. of a car in 
response to the transmitted electric wave from a satellite, a road map, facility information, etc. were 
remembered to be. In addition, a display 6 consists of display 6a, such as CRT and LCD, and control 
unit 6b for an actuation input arranged around [ display screen ] display 6a. Moreover, navigation 
equipment is equipped also with the radiotelephony terminal unit (henceforth a telephone terminal) 8 for 
reading a road situation etc. from various information terminals using a dial-up line. And these each part 
is connected to the mounted computer 10 for navigation. 

[0021] The mounted computer 10 is equipped with the data-processing section 20 which consists of a 
CPU etc., and GPS receiver 2, CD-ROM changer 4, and the telephone terminal 8 are connected to the 
data-processing section 20 through interface I/F 12, 14, and 16 of dedication, respectively, moreover, to 
the mounted computer 10 The image data stored in Video RAM (VRAM) 22 for storing the image data 
for a display generated in the data-processing section 20 and VRAM22 is changed into the video signal 
for a display. The voice data for voice guidance generated in the video-signal output section 24 to output 
and the data-processing section 20 is changed into the sound signal of an analog, and it has the sound 
signal output section 26 outputted to the audio equipment which consists of amplifier separately carried 
in the car, a loudspeaker, etc. Furthermore, in order to enable it to use PC card 30 of PCMCIA 
specification conformity for the mounted computer 10, the PC card applied part 28 is formed and the 
data-processing section 20 is connected to the interface built in this PC card applied part 28. 
[0022] And the data-processing section 20 detects a its present location based on the signal from GPS 
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receiver 2. The map data containing a their present location are read from CD-ROM changer 4. Display 
the road map which contains a its present location in display 6a, or show an operator to a transit 
proposed route. Perform said control for navigation, and also the command inputted by the operator etc. 
through control unit 6b is followed. Through the telephone terminal 8, various information, such as a 
road situation, is read from a desired information terminal, or PC card 30 with which the PC card 
applied part 28 was equipped is accessed, and predetermined data processing is performed. 
[0023] For this reason, according to the navigation equipment of this example, car crew can memorize 
the telephone number of the information terminal which reads information to the PC card applied part 28 
through the telephone terminal 8 by equipping with the memory card which consists of a flash memory 
etc. as PC card 30 to a memory card, or can read the various data memorized by the memory card. 
[0024] Next, in response to current supply, a direct-current constant voltage is generated to the mounted 
computer 10 from the dc-battery 32 which is a mounted power source, and the power supply section 34 
which supplies this to each functional circuit of the mounted computer 10 interior including the data- 
processing section 20 as an internal electrical power source electrical potential difference Vcc of the 
mounted computer 10 is estabUshed in it again. 

[0025] In order for turning on and off of a vehicular power supply to be interlocked with and to change 
actuation and a halt of the mounted computer 10, this power supply section 34 generates a direct-current 
constant voltage at the time of ON of the accessory switch 36 which is one of the key switches of a car 
(at that is, the time of ON of a vehicular power supply), at the time of OFF of the accessory switch 36, 
suspends generation of a direct-current constant voltage, and intercepts the current supply to each above- 
mentioned functional circuit. 

[0026] For this reason, although battery voltage VACC (henceforth the 1st battery voltage) is inputted 
into a power supply section 34 through the accessory switch 36, in order to control the change property 
of the internal electrical power source electrical potential difference Vcc at the time of power-source 
OFF by this example, it is the 1st battery voltage VACC. Battery voltage VBT (henceforth the 2nd 
battery voltage) is independently inputted directly from a dc-battery 32 through the current supply path 
directly linked with the dc-battery 32. 

[0027] Hereafter, the configuration of this power supply section 34 is explained using drawing 1 . This 
power supply section 34 is equivalent to the power unit of this invention, and is the above-mentioned 1st 
battery voltage VACC. The switching regulator 40 and the 1st battery voltage VACC as a constant- 
voltage-power-supply circuit which wins popularity and generates a direct-current constant voltage 
Cutoff of the current supply from a dc-battery 32 to [ from a voltage level ] a switching regulator 40 is 
detected, and it has the power control section 50 which controls the change property of the internal 
electrical power source electrical potential difference Vcc. 

[0028] Although the direct-current constant voltage generated by the switching regulator 40 is supplied 
to each above-mentioned functional circuit as an internal electrical power source electrical potential 
difference Vcc, the capacitor Co for noise absorption and electrical-potential-difference stabilization is 
connected to the constant-voltage supply path for it so that each functional circuit may not malfunction 
by the disturbance noise on which the constant-voltage supply path was overlapped. 
[0029] For this reason, the 1st battery voltage VACC to a switching regulator 40 Even if supply is 
intercepted and a switching regulator 40 suspends actuation, the internal supply voltage Vcc will fall 
slowly, and if it remains as it is, it cannot satisfy power-source specification of PC card 30 with which 
the PC card applied part 28 was equipped. 

[0030] So, in this example, in order to carry out the prompt fall of the internal electrical power source 
electrical potential difference Vcc in accordance with the power-source specification of PC card 30 at 
the time of power-source OFF, the discharge circuit which makes the charge accumulated in the 
constant-voltage supply path (especially capacitor Co) discharge and which consists of resistance Ro 
and a switching element (this example NPN transistor Trl) is prepared. In addition, a collector is 
connected to a constant-voltage supply path through Resistance Ro, and, as for NPN transistor Trl, the 
emitter is grounded by the ground line. 

[0031] For this reason, if the signal (V or more [ About 0.7 ]) of High level is impressed to the base of 
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NPN transistor Trl at the time of power-source OFF, NPN transistor Trl will turn on and the charge 
accumulated in the constant-voltage supply path will discharge. And since the time constant of this 
discharge is decided by capacity between the resistance of Resistance Ro, a constant-voltage supply 
path, and a ground line, if NPN transistor Trl is turned on at the time of the power-source OFF whose 
switching regulator 40 suspended actuation, the intemal electrical power source electrical potential 
difference Vcc will fall with the inclination corresponding to this time constant. 
[0032] Next, the power control section 50 is a reference potential about the 2nd battery voltage VBT 
reference electrodes 20, 22a, and 22b directiy supplied from a dc-battery 32. The voltage stabilizer 5 
which wins popularity and generates the constant voltage for an internal -circuitry drive, The resistance 
Rl and R2 for partial pressures which generates the reference voltage VSR forjudging cutoff of the 
current supply to a switching regulator 40 by pressuring this constant voltage partially, Reference 
voltage VSR and the 1st battery voltage VACC which were generated by tiiese resistance Rl and R2 for 
partial pressures It compares and is the 1st battery voltage VACC. When it becomes below the reference 
voltage VSR Cutoff (that is, power-source OFF) of the current supply to a switching regulator 40 is 
judged, and it has the comparator 54 which outputs the detecting signal SI of High level. In addition, 
this comparator 54 is equivalent to the power-source cutoff detection means of this invention. 
[0033] And the output of a comparator 54 is connected to timers 56 and 58, and if the detecting signal 
SI of High level is outputted from a comparator 54, each timers 56 and 58 will clock fixed time amount 
Tl and T2 (TKT2), and will output the signals S2 and S3 of High level after fixed time amount Tl and 
T2 progress, respectively. Moreover, the output signal S2 from a timer 56 is reversed and inputted into 
AND circuit 60, and the output signal S3 from a timer 58 is inputted into AND circuit 60 as it is. 
Consequentiy, for output-signal S4 from AND circuit 60, the output signal S2 from a timer 56 is Low. It 
is level, and it is set to High level when the output signal S3 from a timer 58 is High level. And output- 
signal S4 from this AND circuit 60 is inputted into the base and the switching regulator 40 of NPN 
transistor Trl. In addition, a switching regulator 40 is the 1st battery voltage VACC, when output-signal 
S4 from AND circuit 60 is High level. Actuation is suspended irrespective of a voltage level. 
[0034] a thing for the data-processing section 20 to clock fixed time amount Tl beforehand set up 
corresponding to the backup time amount taken to back up data here, as for a timer 56 ~ it is ~ a time 
check according to claim 2 ~ it functions as a means, moreover, off time amount toflf after PC card 30 
once turns off a timer 58 with the fall of the internal electrical power source electrical potential 
difference Vcc until it next turns on the thing for securing ~ it is - the time check - time amount T2 is 
set up according to the power-source specification of the PMC card 30. 

[0035] And at this example, the output signal S2 from a timer 56 is Low. On level, when the output 
signal S3 from a timer 58 is High level, signal S4 of High level is outputted from AND circuit 60, NPN 
transistor Trl turns on and actuation of a switching regulator 40 is suspended by this signal S4. 
[0036] In the power supply section 34 of this example, as shown in drawing 3 , by therefore, the hits of 
the power source accompanying OFF actuation of the accessory switch 36 or starting of other devices 
The 1st battery voltage VACC If it becomes below the reference voltage VSR and power-source OFF is 
detected by the comparator 54 (time tl, t5) When fixed time amount Tl passes after that (time t2, t6), 
NPN transistor Trl turns on and the charge accumulated in the constant-voltage supply path is made to 
discharge. 

[0037] Consequently, according to this example, performing backup of the data in the data-processing 
section 20 at the time of power-source OFF, the fall time of the internal supply voltage Vcc after power- 
source OFF can be shortened, and the fall time tpf specified by PCMCIA specification can be satisfied, 
that is, in the conventional power unit which is not equipped with the power control section 50 and a 
discharge circuit As a dotted line shows after t5 at the time of drawing 3 , the accessory switch 36 will 
be in an OFF state, and it is the 1st battery voltage VACC. Even if it falls and a switching regulator 40 
suspends actuation The intemal electrical power source electrical potential difference Vcc falls slowly 
with the capacity of a constant-voltage supply path. The fall-time tpf Although power-source 
specification of PC card 30 cannot be satisfied and PC card 30 cannot be used, according to this example 
Since the fall time of the internal supply voltage Vcc at the time of power-source OFF can be shortened 
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by operating the discharge circuit which consists of NPN transistor Trl and resistance Ro, the time 
amount can be fitted to the power-source specification of PC card 30. 

[0038] As shown in drawing 3 , when discharge of the charge which turned on NPN transistor Trl as 
mentioned above, and was accumulated in the constant-voltage supply path is started in the power 
supply section 34 of this example (time t2, t6), moreover, with a timer 58 after that Output-signal S4 
from AND circuit 60 is set to High level in between [ until the purport that the elapsed time after power- 
source off detection reached fixed time amount T2 is detected (time t4, t7) ], and actuation of a 
switching regulator 40 is suspended. 

[0039] A switching regulator 40 operates and the internal supply voltage Vcc seems for this reason, 
according to this example, not to go up immediately by the hits of a power source etc., as a dotted line 
shows after t3 at the time of drawing 3 even if it returns for a short time, after the 1 st battery voltage 
VACC falls rather than reference voltage VSR. That is, it prevents that the internal supply voltage Vcc 
returns for a short time at the time of the hits of a power source etc. in spite of shortening the fall time 
tpf of the internal supply voltage Vcc at the time of power-source OFF according to this example, and is 
the OFF time amount toff of PC card 30. It is securable. 

[0040] Therefore, according to this example, in the mounted computer 10, the power-source 
specification of PC card 30 to which the change property of the internal supply voltage Vcc was 
specified by PCMCIA specification can be made to suit, and it becomes possible to operate normally PC 
card 30 witii which the PC card applied part 28 was equipped. 

[0041] moreover, the 1st battery voltage VACC into which the power control section 50 is inputted by 
the switching regulator 40 in this example not but, the thing made to operate from a dc-battery 32 using 
the 2nd battery voltage VBT by which a direct input is carried out ~ each timers 56 and 58 ~ the 1st 
battery voltage VACC He is trying to clock the time amount from the time (at that is, the time of power- 
source OFF) of becoming below the reference voltage VSR. For this reason, the 1st battery voltage 
VACC It can prevent after a return that time amount until a switching regulator 40 starts actuation 
becomes long beyond the need. 

[0042] That is, it is the 1st battery voltage VACC about the power control section 50. It uses, and if it is 
made to operate, at the time of power-source OFF, the stop time of the switching regulator 40 which 
used the timer 58 of operation cannot be clocked. However, in order to secure the stop time of a 
switching regulator 40 of operation, it is necessary to clock the time amount using a timer 58, and for 
that purpose, it is the 1st battery voltage VACC. After returning, it is necessary to start a timer 58. And 
if it does in this way, it is the 1st battery voltage VACC irrespective of the actual stop time of a 
switching regulator 40 of operation. After a return, after carrying out fixed time amount progress, a 
switching regulator 40 will operate and a startup of the mounted computer 10 will be overdue. On the 
other hand, according to this example, with a timer 58, since the stop time of a switching regulator 40 of 
operation can be supervised correctly, such a problem can be prevented. 
[0043] In addition, in this example, a sag property control means is realized by actuation of the 
discharge circuit which consists of NPN transistor Trl and resistance Ro, and AND circuit 60 which 
operates a discharge circuit in response to the signal from timers 56 and 58, and a constant-voltage 
supply prohibition means is realized by actuation of the AND circuit which stops actuation of a 
switching regulator 40 in response to the signal from a timer 58 and a timer 58 which clocks the stop 
time of a switching regulator 40 of operation. 

[0044] As mentioned above, although one example of this invention was explained, this invention is not 
limited to the above-mentioned example, and can take various modes. For example, although the above- 
mentioned example explained taking the case of the mounted computer used for control of the 
navigation equipment for automobiles, the power unit of this invention is applicable like the above- 
mentioned example, if it is the computer carried not only in the mounted computer for such navigation 
but in the car, 

[0045] moreover ~ although the above-mentioned example explained the power unit for performing 
current supply to PC card 30 of PCMCIA specification conformity in conformity with the power-source 
specification, since the fall time of the supply voltage at the time of power-source OFF and its off time 
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amount change with specification of the peripheral device for personal computers prepared in a mounted 
computer -- the time check of timers 56 and 58 what is necessary is just to set up time amount Tl and 
T2 grade according to the power-source specification by the side of a mounted computer 

[Transl ati on done . ] 
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MC I A (Personal Computer Menory Card Intematio 
nal/tesociation)at^^8S<?5PC;)&-H<7)J:dtC. iflja 

x%h}s.o\,z-thz.'timm&ta:\^h. 
[0004] Wh<nm.nv\f::2.~nz 

ymWiimmkm^hz.t-ifix%ts:\^b\^'yt^^^mf' 

Mxtf. PCMC I AjitStil. H4(c^-rJ: 
5 IC. «»3g§BWt-«ltaEV c c *J^f&CO 9 0 %C0« 
£EfiV90*»^>£tSO 1 0 %cO«EfiV10H^-ffc-rS ^T- 
«±T** 0 «fS t pf . «ig«EEV c c <7)i£Tt:tf V ^ P C 

#LTPC;<?-b'*qaf^j-sittatTms («^ 
ffivcc*JVoff OTt^fs^r^^) toff , wm. 
x^\zmmsNo c *s^<s<7) 1 o%o«Ettvio*»^> 

20 ^1S<?5 9 0 %CO«ffifi V90 t^-t^S * -COiJi*' 0 ^ 
h. U-oX. PCMCI Affl1g?{i»lcOPC;{f-KtC«igi 

[0 00 5] m«3yta-^'<om^fiJi. 
xr3y^<7)fl!ic7^a£7)IMm®{:J:o-r:»c§ <^ 
BE^^^bfflcon yT>1^fc::*:#^:§M^O^>05■ffiffl-rs 

[0 00 6] ZffM^. Saayti-:5'-Ctt. «^ 

fi^sssT'^-r. ^-cynyffljaanB^jE^taf^^-fr 

[0007] 3|s:fMHK. C: 0 L>t^fc:ei^>^=5:3tut<> 
«OTfcO> i^nytTjL-^tfcViT, PC;>{?-HcoJ: 

^ ^ry >-y a ymmmmmi:jEmz&mx^ fc-rs 

[0008] 

[0009] -et-c. sjiesBreiaj#s*«. 

mmmm^mzxmmmc^mmiii^fiht. m 
50 E&TimmmmK «mEmai*>^.mm3^ta- 



3 

I.. 

[ 0 0 1 0 1 «g6gBi«i{fJ¥g*J$15S©A><5^ 

[ 0 0 1 1 1 :^mM<r>m^M:izXtHi. 
Sffi«ailllK*»<i>mii3ytA-^'/\<ofit*&«E*«ffiT 

[00121 Hcotiib. ^^moW^Uizitm. M 
^(^iTip'OigfStpf) ar^s^gKmcosijay tj. 

[00 1 31 J; -5 ^^izxtm. -'^ynyffljsia 

A-^^<0tt*S«E5-«T$*l. J: p tflijatLT t> J: 
[00141 L*»L. «BE(ST^tt«lffll#gS:i<7)J: 5 

5. -e^-c. ms.&Tmmm^mbtxii. mmm2 



(3) 1^^^10-290526 

4 

[001 5io*o> mm^ytfa-^'a. ii^. «® 

mSimT-tlb. ^<mi¥ijiW±-t?>tX<^lSiz. i 

ixtx'm^Lx\^ti^-^^f^'/97-j'rRKumzm 

[00161*^. «3SGgBf«iaj#a«. ««5sai*»i?> 
20 i(k(^msnzm'^s.^sm<^mim±mmix\i 

-rh^bipX^^<^':>XLto. 

[00171 m-yx. mimmmtii^mb lxu. m$ 

K-)]VEifi'f«^^^1xtzm^mXf\,ztj:-,fzb^ 

u\ 0. msmm^m^mzffiXotzmmix 

30 ^^:ibiz:^j:'o.ms.i&Tm^m^mm^-izmf)F 
T*f)i^) ix*)B:nizmm-hzbiMmiz^xi. 

[00181 tfc^iz. M*JS4tS«i^J:5tc. MS 
C;<?- h'<7)msffltSfc:ig^-ri, J: d izm^-ftiH. p c 

i>-\^bbxmm^^tix\'^h^^v . ^xa. 
T^fx^^co^statgsr. wsL^y\i^~:^izmf>xm 

<t 'otsmzmzx^tc^x. m u\ 

[00191 

[00201 02 tc*-r*0< , *IISfiP!|c7)-^t>'-i/ 3 

ymii. jaMM.i)-(><mmm.m^ifxMm(om& 

50 ^mif«^*5iee3<X^1^<OCD-ROM36»/i>«!0 



5 

T-^'^*t^ffl««rS«?WfcSE^aJ-rC D-ROM^x 
i^. ^^^a6{4. CRT, LCD^^^6ai:. 

f^a56bi:*><c>^s. i-h'y-i^3ymmizii. 

[00211$m3>'tfjL-^'10«. CPU^*>^>5r 

?>m%mm20imi. Gps§<i«2. cd-ro 

^'7x-XI/F12. 14. 16?r:ft-Urii»S!®a5 

?rt^^5:ta6<0b'T5rRAM (VRAM) 2 2. VR 
AM 2 2fcrfgtt3#utBmT-^&^ffl«7)B!t«ffi^fc: 

?aftUTitj:>j^siim!«m^aj:fta52 4 , issasaj 2 0 
pm^\,z^Lx. ^liz'^mm^titzTy-r, 

lOtJi. PCMCIAaiSi^8OPC;i5r-H3 0^W 

[00 2 21 -eLTMSrJPiaS 2 0 GPSgm«2 
i)^t><r>m^\iZM-^%^m:^^\.X. CD-ROMf- 

ffi**>4,^»«i5l^iO#8fi«^Sg*aiL:t'3. PC;* 
-KJI«I»2 8fc:^$it5tPC;<f-K 3 OtCTi'-bX 

[00231 Z(r)t:ib. *IIM0!l^^-^b-y-i/ 3 vigB 

IZ. PC;>&-H3 0i:UT. 77>y v-A^tU^i^io^: 
?>^=f:V:<t~¥i:^i-^Ztizi*). «i5Sfg*8S::fr 

tESUcO, :>(=tVii-Vizmm^1Xt:^mf-9i: 

[0 0 241 tf^mz. ^^nybjL-rj'iottt. m 

iimiST*)l.vN'.yrU3 2*»^>«jgittl&*gJtT. ttSK 

maisjEvc c t LT. igi[jaaaJ2 o mttbtth 

^ay\;y.-^ 1 Ortg5co««|gIII8ttt»&-r5®gi 
a53 4*«g»t'i><lTt^S. 
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[00251 ::<0«SSI534J4. imWSi(0:t-y ■ 

«lS^«EE^^t. r:5'■fe1^UX^ >yf■3 6^0:t7^ 

[0 02 61 ClcOJtft. flM^3 4t{4. T'^'-felM;;^ 
>f •yf-3 6 5-:ri-LTA'.yx'J«EVACC (OT. SI1>'n' 

10 -/xumjBEfcv^o ) ti^xn^tihtii. :¥mm^\i. « 

W:. mi>'^'-yxU«ffiVACC K>yr»J3 2 

CillSSii/c^aiieW&igSfSr^L-C, A.yx'J 3 2*^/^, 
1^. A.yxi;SEVBT (UlT. ll2A'.yxU«EfcV^ 

[00271 Cc7)«Ma53 4<O«fig^0 1 ^fflV^ 

S-rst> COT'S) 0. JiSHlA-yxUSEEVACC 5-S(t 

20 -yf->'^^V^j.L'-3'4 0t, miA.yxUmEVACC 
amS-V^Mj^ih,. /^•/'T^}32iph:^^ '/^yyv^ 

a. v-^ 4 o^c7)m^ft*&<^«gBr^«?ai LT . rtasm 
«Ev c c am\mi.^mm-h%wms^ 5 o t jrfii 

[ 0 0 2 8 1 :^-f -yf-y^^l'^^L'->4 0 tT4^$ 
ii^vrfigES^E^. rta5«S«£E V c c t LT ±£#8 

30 E^S^tOJttocon y^y^o o *^$tLT v . 
[002 91 X>f y^yrpdfjt^— :J'4 0 

A.£o|gi>'N-.yxU«Ev/«:c «oet*&*^§fLT. 
•y ^>'^^^^JL U--:? 4 0*qftf^^fffjhLT t , 
««EV c c »4»9)o < 0 1 ffiT^S tc^ D . -e^a 
^T-»4. PC;<f-Hg*a52 8fc|^3iTJtPC;^f-K 
3 0O«S«tSSrSlfiT'^^rV\ 

[00301 ^z.x\ i^mm^M. «asut7iBffc. 

a5«iiWEV cc^PC;*-h'30 «0«3Siffl*St?&-oT 

40 y^C o ) tc#Rsn7ts?t^isc«$-a:i. . esiR o t 
x>f -;^y^%^ (ifrnm^M. ^Piiy=7y-yX9 

Trl) i:*>ii>^rSJScmifil»*W^>nTV^S. N 
PNh^VvX^'Tr 1«, ziV'^^im)iRoi:itL 

xmmitmizmm^ti. x s y rj'*?^^^ y h 5>f 

[003 11 Z<Ot:ib. nm^yf^iz. NPNh^y=J 
yt^i^T r i(o^-xi,zn\^\yK)i'ffM^ (*^o. 7vm 

±) JrffiSD-mtf. NPNh^yi^'XrJ'Tr lii^TVL 

•c. ^MEmmizmm^tif::mm'^$tLh^b 

50 K:^:!.. -eLT. ^</)WMm^mi. ^Rocofifii 
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{f. rta5«is«ivccj±, ^mmAzn^iLitm 

[0032] »:{c. WSSm&5 GJi, v^yrU 3 2*> 
0. 2 2a. 2 2b?:aJ|fi«fi ^gttT. rtgUIHS&K 

2 t:T^$ii/v:»«EVSRi:|g 1 y n' .y x 'J mffiVAC 
c hiiVcML. lll>'N'-/xU«EVACC *^«ffivsR 

(7)«Sffi*&«)iBr (-^^OmS^^) ^fflSrLT. High 
W'<^I/C7)«iaj^^ S 1 ^\\!i)i-thm^ 5 4 ^fiii. s . 

[00331 ^LX. Vcmi5A<7)\&)]M. 9^-73 

4*»^HighV'^K0«ltlHI#S 1 *«aj^j$ixS 
fc. -^STl. T2 (TKT2) SrfHef 

-Sl^Tl . T2igjfiftt::. HighV'<jKOfl^S 
2, S3^{lJ*-rS. ^'-fV5 6*>/?><0aj:>jft^ 

S2«. ryHlilK6 0tSlKtTA*§tt. :?>f^5 
8*»^>OttJ:>J«^S3t±. ryHig»6 0tC'?-o*iA 
^cnn^fk. ryKig»6 0*>^>^aj:ft<I^s 

4tt. :J'>fV5 6*>^>i?5aiiJlt^S2**Low l^^PT. 

^>i0aj:ftji#S4«. NPNh7yi^-X:J'Tr l^'C- 
XaiXX^ -y ^ 4 0 1 A:»]SfL5 . 

>t>f y^y^^p^jLi— ^'4 0{i. ryHiHiiseo 
[00 341 cli-c. ^'^vseii, mmmu20ifi 

V\ PC;<>-K3 0*«-H:t7tT*»'c>. »:(C::tV-rS 
«0tH^I^T2(i. PMC;)&-H3 0«®ISiffll8fc:«!-> 
[0 0 3 51 iLX. 2|s^0iTi±. ^^'7561)>{^co 

mijmn s 2 Anxjw u-'^i-t. ^ v 5 b *-^.£7)aj^j^ 

^S3*«High^'<./l/-eS>l.fc§(C. ryh'@iS6 0*»^> 
HighV'^KOft^S4*«aj:>3$il. C<0{i^S4t:J: 
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"5, NPNb^>'>''X:J'Tr X>f yf-^iT 

[00361 «£-5T. :*^0l<7)«aaSI53 4 tCtSV^T 
03t^-r*a<> T^-t-9-yx>f >y^3 6cO:t7S 

>yT •J«EVACC *«iiimEVSRWT(:^:0, ltlS5S5 

4-cmjiiJj-7*««!a53^i?.t m^t 1 . 1 5 ) , 

^^faTl*s^Uct# (lSf^t2, t6)K. 
N P N h 5 y 5/*;^;J'T r 1 L , ^Sffffil&igS&t 

[00371 zcrtm^. ^mmizxmi. ws^^ym 

fSimK-r hZtipTi. PCMC lAffi^ST-SSSii 
«j®Mfflia5 5 OStXJSc«|ill&&fii^Tvi^rV^fia^m 

mmx'li. m3cm^t5imiz^x^-riia<. 

•t^OX^ >yf-3 6*i:t7*tlii;5:-5T, mi^^'/'rU 

tpf Ji. PC;&-K3 0<^«jSffl^S$-SfA-Ct=-f. P 

C;{?-K3 0$-ffiffl-r&^t3&^T'^^V^**, 

ifLtf, NPNh^yi^'X^'Tr lfc^Roi:*^^,!5: 

«SS«EVcc<?DAT*5')^2r5a<-C#S<0'C. 
1^^. PCXf-H3 0<0«^<StJi^§*l.ii:*J 
•CI' I.. 

[ 0 0 3 8 1 1 *ii*ii0i|c7)«®a53 4 fcfcv^ra. 
30 H3t::s^t1in<. JiScoiatcNPNb^yi/'XrJ'Tr 

i^^rytT. ^ms.miimizwm^tvrzmm<^iim 
^mm-^t m^t 2, t6) . ^mt. ^^vss 

tioT. ^:t7«?aS^<7)iBai$^'-Sl^T2t 
3SL;ti'5!p«ilt5§^i.S (^^t4, t?) iT'coS. T 
y KlilSS6 0*^^>iO{iJ:ftii^S4*5High^'<L;Hc:^r-5 
T. X>f •yf-y^^V=^rjLl^-:5'4 0c7)I!l#5&J|fc±$it 

[00391 :mimizxmi. mmmsi 

mizX*). lllA'>yxUmEVACC*^SEVSRJ:0 

40 i,m'Lxi)^^mmx'm§Lt:bLxh.m3<rm^ 
t siMiz^xy^-rxoiz. >'/^yyv^:,.v~ 
^ 4 oimv^Lx. rtssmmEv c cim.<{z±M--t 

jJ-7i^rtaJ«iiSEv c c «7):iW0ief^ t pf i&«< 

ffiVcc*s«l^-Cg^S-rS<7)^|56±L. PC;&-H3 

[00401 i:^X^mmf.ziiix\i^ SSnye^- 
rJ' 1 OttSV^T. rtSSmmJBEVc c(/y^1\:mL^PC 
50 MC I AS1ST«£§ixfcP C;&- K 3 OcO^jSaffit^ 



[00411 *:^. *iisfi0!T{i. wmms 0 

x-f 0{^A:»J$i^Slll>'^'>yT 
'jmEVACC T{4^:<. ^N'-yTy3 2*»feBg?A:>J$iX 

0. #^'^V5 6. lllA.y7^y®EEVACC 
•yr'JSffiVACC (OfiJSI^, X>f •y^y^^U-^jLP-^' 
[0042] 0. mM«il^50^. UlAyx'J 

«BEVACC &fflv^TiM^;?-frSfc. ^^^^Wi. ^ 

-rS 8?:fflV>3tX>f •yf->'^^^=^j.P-^'4 OCOIW^ 

f-y^^^=^f Ai'-^'4 0olftft^f?±^&il»-rSJt» 

0. '?-cO)t«^>fc:(i, Hl^N'yxUmEVACC 

idfc-rSfc. X>f •y^y^W'^AU'-^'4 0c^|g<?D 
iW^f|t±ififSfcf6|i?^.-f. mi''N'-yr'J«EVACC <0g 

^ AQimm-h^LUZti^ . ^3ytjL-;J'l 0« 

^J'^ -7 5 8^^19. •yf-y^^P^A^-^'40 

[00 4 3] 3|s^0|r»±. NPNh^yi/X^'T 
r lt^Roi:4»4>^SftmilIjiSt5'>fv5 6. 58 

>yf-y^L'^jLV-:J'4 OtfoiW^m^^lW^S 
:5'>f-758t^'-f-7 5 8*»i^>«0^^*g{tTX>f yf-y 
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[0044] JjLh, *l6Bg(7)-'||iS«?i|fc:ov^TiiHH Lfc 

[ 0 04 5 ] iyt, ±failifiWT«. PCMC I 
oTM^S^OT'. 9^-73 6. 5 8c7)m^HTl. T 

20 [02] »6«^coa»mffl-tb>-i^3y^B^«£(^) 

[03 ] mmffMm!><mf^i:wmth9^j^i-\ 

[04] PCUCiKm^m(r>PCii~Yffy^m 

mwm-twsmxht. 

1 o-^anye^-if 20-igfi[5PII35 28 
3 2-A.yx'J 3 4-SitS 

30 3 6- -r^'-bi?-yx>f y^ 4 0- x-f yf-y^^i/^ 

5 0-«Si$iI»a5 5 4-ifcK 

56, 58--^'-fV eO-rvVm^ Trl - 

NPNh7y>''X:J' 

Ro, Rl, R2 --fi|ji: 



[04] 



Voc 



QND 
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